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	CurrentPageNumber: 
	Double-blind peer review submissions: write DBPR and your manuscript number here instead of author names.: Villeneuve SylviaGonneaud Julie
	YYYY-MM-DD: 2021-06-27
	na: 
	y: 
	Provide a description of all commercial, open source and custom code used to collect the data in this study, specifying the version used OR state that no software was used.: No software was used for data collection.
	Provide a description of all commercial, open source and custom code used to analyse the data in this study, specifying the version used OR state that no software was used.: - Resting-state scans were all preprocessed with the NeuroImaging Analysis Kit version 0.12.4 (NIAK; http://niak.simexp-lab.org/)- Graph metrics were extracted using the Brain Connectivity Toolbox (https://sites.google.com/site/bctnet/, 2017-15-01 version) in Matlab- Support vector machine and regression tree ensemble were done using Matlab's Statistics and Machine Learning Toolbox (Matlab version R2017b).  - Neural networks were constructed using Matlab's Deep Learning Toolbox (Matlab version R2017b).- Additional analyses were conducted using IBM SPSS Statistics 24.Full codes of the neural networks developed in this study are provided at https://github.com/villeneuvelab/projects/tree/master/Gonneaud_2021_BrainAgeModel
	Note the sampling procedure. Describe the statistical methods that were used to predetermine sample size OR if no sample-size calculation was performed, describe how sample sizes were chosen and provide a rationale for why these sample sizes are sufficient.: No sample size calculation was performed. All individuals with both structural and functional (resting state) MRI from each cohort were included.
	life: 
	behavioural: 
	eee: 
	If no data were excluded from the analyses, state so OR if data were excluded, describe the exclusions and the rationale behind them, indicating whether exclusion criteria were pre-established.: Cognitively impaired individuals were not included in this study.In addition, 284 individuals (21 DIAN, 61 PREVENT-AD, 144 CamCAN, 15 ADNI, 3 FCP-Cambridge and 40 ICBM) were discarded due to failing preprocessing standards, having insufficient data after scrubbing (see fMRI preprocessing) or having graph metric that was 5 standard deviations beyond the training set group mean.
	Describe the measures taken to verify the reproducibility of the experimental findings. If all attempts at replication were successful, confirm this OR if there are any findings that were not replicated or cannot be reproduced, note this and describe why.: Multiple cohorts were used to develop a model of Brain Age and an external dataset was used to ensure generalizability of this model to other cohorts (validation set). Model's performance was successfully replicated on the three independent datasets (training, validation and test sets).Analyses on brain aging in preclinical Alzheimer's disease have been conducted separately on two independent cohorts of individuals at risk of Alzheimer's disease. However, the two cohorts differed in terms of age and certainty of being in the preclinical phase of Alzheimer's disease (i.e. genetic versus sporadic forms) providing only partial information regarding the experimental findings' reproducibility. Effects of genetic mutation found in autosomal dominant Alzheimer’s disease (DIAN), in which mutations are 100% penetrant, were not replicated when looking at the influence of genetic risk (APOE4) in sporadic Alzheimer’s disease (PREVENT-AD). Analyses were repeated (once) on an independent group of patients in the clinical phase of AD. Results of "advanced brain aging" were replicated in this group of patients with a diagnostic of mild cognitive impairment or AD-dementia from the ADNI cohort (supplementary analyses only).
	Describe how samples/organisms/participants were allocated into groups. If allocation was not random, describe how covariates were controlled. If this is not relevant to your study, explain why.: Brain Age model: Data from cognitively unimpaired participants with no known risk of Alzheimer's disease was assigned randomly to the training and test sets; participants with a known riks of Alzheimer's disease (DIAN mutation carriers, APOE4 carriers) who were not included in the training set (i.e. used to develop a model of healthy brain aging), since the are known or expected to be in the preclinical phase of Alzheimer's disease.Brain aging in preclinical AD: Groups' specifications were based on genetic or biologically-determined categories. Therefore, randomization was not appropriate.
	Describe the extent of blinding used during data acquisition and analysis. If blinding was not possible, describe why OR explain why blinding was not relevant to your study.: Processing and analyses were conducted blinded from individuals' characteristics/groups.Of importance, the Brain Age model was developped using only the training and validation set. To avoid any bias in the analyses conducted on the model's output, the test set remained unseen and untouched until the very end of the study (i.e. until the model was fully determined).
	Briefly describe the study type including whether data are quantitative, qualitative, or mixed-methods (e.g. qualitative cross-sectional, quantitative experimental, mixed-methods case study). : 
	State the research sample (e.g. Harvard university undergraduates, villagers in rural India) and provide relevant demographic information (e.g. age, sex) and indicate whether the sample is representative. Provide a rationale for the study sample chosen. For studies involving existing datasets, please describe the dataset and source.: 
	Describe the sampling procedure (e.g. random, snowball, stratified, convenience). Describe the statistical methods that were used to predetermine sample size OR if no sample-size calculation was performed, describe how sample sizes were chosen and provide a rationale for why these sample sizes are sufficient. For qualitative data, please indicate whether data saturation was considered, and what criteria were used to decide that no further sampling was needed.: 
	Provide details about the data collection procedure, including the instruments or devices used to record the data (e.g. pen and paper, computer, eye tracker, video or audio equipment) whether anyone was present besides the participant(s) and the researcher, and whether the researcher was blind to experimental condition and/or the study hypothesis during data collection.: 
	Indicate the start and stop dates of data collection, noting the frequency and periodicity of sampling and providing a rationale for these choices. If there is a gap between collection periods, state the dates for each sample cohort. Specify the spatial scale from which the data are taken: 
	State how many participants dropped out/declined participation and the reason(s) given OR provide response rate OR state that no participants dropped out/declined participation.: 
	If participants were not allocated into experimental groups, state so OR describe how participants were allocated to groups, and if allocation was not random, describe how covariates were controlled.: 
	Briefly describe the study. For quantitative data include treatment factors and interactions, design structure (e.g. factorial, nested, hierarchical), nature and number of experimental units and replicates.: 
	Describe the research sample (e.g. a group of tagged Passer domesticus, all Stenocereus thurberi within Organ Pipe Cactus National Monument), and provide a rationale for the sample choice. When relevant, describe the organism taxa, source, sex, age range and any manipulations. State what population the sample is meant to represent when applicable. For studies involving existing datasets, describe the data and its source.: 
	Describe the data collection procedure, including who recorded the data and how.: 2
	Describe the measures taken to verify the reproducibility of experimental findings. For each experiment, note whether any attempts to repeat the experiment failed OR state that all attempts to repeat the experiment were successful.: 
	Describe the study conditions for field work, providing relevant parameters (e.g. temperature, rainfall).: 
	State the location of the sampling or experiment, providing relevant parameters (e.g. latitude and longitude, elevation, water depth).: 
	Describe the efforts you have made to access habitats and to collect and import/export your samples in a responsible manner and in compliance with local, national and international laws, noting any permits that were obtained (give the name of the issuing authority, the date of issue, and any identifying information).: 
	Describe any disturbance caused by the study and how it was minimized.: 
	Describe all antibodies used in the study; as applicable, provide supplier name, catalog number, clone name, and lot number.: 
	Describe the validation of each primary antibody for the species and application, noting any validation statements on the manufacturer’s website, relevant citations, antibody profiles in online databases, or data provided in the manuscript.: 
	State the source of each cell line used.: 
	Describe the authentication procedures for each cell line used OR declare that none of the cell lines used were authenticated.: 
	Confirm that all cell lines tested negative for mycoplasma contamination OR describe the results of the testing for mycoplasma contamination OR declare that the cell lines were not tested for mycoplasma contamination.: 
	Name any commonly misidentified cell lines used in the study and provide a rationale for their use.: 
	Provide provenance information for specimens and describe permits that were obtained for the work (including the name of the issuing authority, the date of issue, and any identifying information).: 
	deposition: 0
	If new dates are provided, describe how they were obtained (e.g. collection, storage, sample pretreatment and measurement), where they were obtained (i.e. lab name), the calibration program and the protocol for quality assurance OR state that no new dates are provided.: 
	datescheck: 0
	Identify the organization(s) that approved the study protocol.: All studies were approved by study sites’ respective regional ethics committees. All participants gave written informed consent prior to participation.More specifically, DIAN study procedures were approved by the Washington University Human Research Protection Office and the local institutional review boards of the participating sites.PREVENT-AD study was approved by the Research, Ethics and Compliance Committee of McGill University (Montréal, Canada).The Ethics committees/institutional review boards that approved the ADNI study are: Albany Medical Center Committee on Research Involving Human Subjects Institutional Review Board, Boston University Medical Campus and Boston Medical Center Institutional Review Board, Butler Hospital Institutional Review Board, Cleveland Clinic Institutional Review Board, Columbia University Medical Center Institutional Review Board, Duke University Health System Institutional Review Board, Emory Institutional Review Board, Georgetown University Institutional Review Board, Health Sciences Institutional Review Board, Houston Methodist Institutional Review Board, Howard University Office of Regulatory Research Compliance, Icahn School of Medicine at Mount Sinai Program for the Protection of Human Subjects, Indiana University Institutional Review Board, Institutional Review Board of Baylor College of Medicine, Jewish General Hospital Research Ethics Board, Johns Hopkins Medicine Institutional Review Board, Lifespan - Rhode Island Hospital Institutional Review Board, Mayo Clinic Institutional Review Board, Mount Sinai Medical Center Institutional Review Board, Nathan Kline Institute for Psychiatric Research & Rockland Psychiatric Center Institutional Review Board, New York University Langone Medical Center School of Medicine Institutional Review Board, Northwestern University Institutional Review Board, Oregon Health and Science University Institutional Review Board, Partners Human Research Committee Research Ethics, Board Sunnybrook Health Sciences Centre, Roper St. Francis Healthcare Institutional Review Board, Rush University Medical Center Institutional Review Board, St. Joseph's Phoenix Institutional Review Board, Stanford Institutional Review Board, The Ohio State University Institutional Review Board, University Hospitals Cleveland Medical Center Institutional Review Board, University of Alabama Office of the IRB, University of British Columbia Research Ethics Board, University of California Davis Institutional Review Board Administration, University of California Los Angeles Office of the Human Research Protection Program, University of California San Diego Human Research Protections Program, University of California San Francisco Human Research Protection Program, University of Iowa Institutional Review Board, University of Kansas Medical Center Human Subjects Committee, University of Kentucky Medical Institutional Review Board, University of Michigan Medical School Institutional Review Board, University of Pennsylvania Institutional Review Board, University of Pittsburgh Institutional Review Board, University of Rochester Research Subjects Review Board, University of South Florida Institutional Review Board, University of Southern, California Institutional Review Board, UT Southwestern Institution Review Board, VA Long Beach Healthcare System Institutional Review Board, Vanderbilt University Medical Center Institutional Review Board, Wake Forest School of Medicine Institutional Review Board, Washington University School of Medicine Institutional Review Board, Western Institutional Review Board, Western University Health Sciences Research Ethics Board, and Yale University Institutional Review Board.The CamCAN study has been approved by the local ethics committee, Cambridgeshire 2 Research Ethics Committee.For the 1000-functional connectomes project (ICBM and FCP-Cambridge), each contributor's respective ethics committee approved submission of deidentified data. The institutional review boards of NYU Langone Medical Center and New Jersey Medical School approved the receipt and dissemination of the data.
	For laboratory animals, report species, strain, sex and age OR state that the study did not involve laboratory animals.: 
	Provide details on animals observed in or captured in the field; report species, sex and age where possible. Describe how animals were caught and transported and what happened to captive animals after the study (if killed, explain why and describe method; if released, say where and when) OR state that the study did not involve wild animals.: 
	For laboratory work with field-collected samples, describe all relevant parameters such as housing, maintenance, temperature, photoperiod and end-of-experiment protocol OR state that the study did not involve samples collected from the field.: 
	Describe the covariate-relevant population characteristics of the human research participants (e.g. age, gender, genotypic information, past and current diagnosis and treatment categories). If you filled out the behavioural & social sciences study design questions and have nothing to add here, write "See above.": Data from 6 different cohorts were collected : 1) Dominantly Inherited Alzheimer Network (DIAN), 2) Pre-symptomatic Evaluation of Experimental or Novel Treatments for Alzheimer’s Disease (PREVENT-AD), 3) Cambridge Centre for Ageing and Neuroscience (CamCAN), 4) Alzheimer’s disease Neuroimaging Initiative (ADNI), 5) 1000-Functional Connectomes Project - Cambridge (FCP-Cambridge) and 6) International Consortium for Brain Mapping (ICBM).Population characteristics (below are detailed the characteristics of the analyzed data; i.e. after data exclusion - see above)1) DIAN: 259  cognitively unimpaired individuals between 18 and 69 years of age who have a biological parent that carry a genetic mutation responsible for autosomal dominant Azheimer's disease, were included: 134 mutation non-carriers (19 to 69 years old) and 125 mutation carriers (18 to 61 years old).A subsample of 29 non-carriers and the 125 mutation carriers were further studied (see also Table 2 of the manuscript). - 29 mutation non-carriers, with a mean age of 38.90 years old (±11.55), 62% female, 14.41 years of education (±2.13), -8.56 years before estimated symptom onset(±10.85), 38% APOE4 carriers and 0% amyloid positive.- 125 mutation carriers, with a mean age of 34.33 years old (±9.66), 54% female, 14.89 years of education (±3.10), -14.18 years before estimated symptom onset (±8.94), 29% APOE4 carriers and 34% amyloid positive.2) PREVENT-AD: 292 cognitively unimpaired older adults with a family history of sporadic Alzheimer's disease between 55 and 84 years of age were included.A subsample of 256 indivudals was further studied:- 256 individuals, with a mean age of 63.51 years old (±5.37), 74% female, 15.65 years of education (±3.51), -10.42 years before estimated symptom onset (±7.21), 42% APOE4 carriers and 22% amyloid positive (see also Table 2 of the manuscript).Other cohorts characteristics: 3) CamCAN: 504 cognitively unimpaired adults covering the entire lifespan, aged between 18 and 88 years old (49% female)4) ADNI: 44 cognitively unimpaired older individuals, aged between 66 and 94 years old (54% female) [+ 100 cognitively impaired, for complementary analyses]5) FCP-Cambridge: 195 cognitively unimpaired young adults, aged between 18 and 30 years old (63% female)6) ICBM: 46 cognitively unimpaired adults covering the entire lifespan, aged between 19 and 79 years old (63% female)
	Describe how participants were recruited. Outline any potential self-selection bias or other biases that may be present and how these are likely to impact results.: 1) DIAN is a multisite longitudinal study which enrolls individuals age 18 and older who have a biological parent that carry a genetic mutation responsible for autosomal dominant Alzheimer's disease. Recruitment criteria are fully detailed in https://doi.org/10.1056/NEJMoa1202753. 280 cognitively unimpaired individuals (mutation carriers and non-carriers) aged between 18 and 69 years old, for whom structural MRI and rs-fMRI data were eligible for this specific study.2) The PREVENT-AD (Douglas Mental Health Institute, Montréal) is a monocentric longitudinal cohort, enrolling cognitively unimpaired older individuals with a family history of sporadic Alzheimer's disease (at least one parent and/or multiple siblings). Inclusion criteria included i) being 60 or older; 55 to 59 for individuals who were less than 15 years from the age of their relatives at symptom onset, ii) being cognitively normal and iii) no history of major neurological or psychiatric disease. Recruitment criteria are fully detailed in http://dx.doi.org/10.14283/jpad.2016.121. Three hundred and fifty-three participants, aged 55 to 84, for whom baseline structural MRI and rs-fMRI were eligible for this specific study.3) The Cambridge Centre for Ageing and Neuroscience (Cam-CAN; http://www.cam-can.org/) is a large-scale collaborative research project, launched in October 2010, using epidemiological, behavioural, and neuroimaging data to characterise age-related changes in cognition and brain structure and function, and to uncover the neurocognitive mechanisms that support healthy cognitive ageing. Recruitment criteria are fully detailed in https://doi.org/10.1016/j.neuroimage.2015.09.018. 648 individuals aged between 18 and 88, with structural MRI and rs-fMRI data were eligible for this specific study. 4) The ADNI was launched in 2003 as a public-private partnership, led by Principal Investigator Michael W. Weiner, MD. The primary goal of ADNI has been to test whether serial MRI, PET, other biological markers, and clinical and neuropsychological assessment can be combined to measure the progression MCI and early AD. Forty-nine cognitively unimpaired individuals with structural MRI and rs-fMRI data were eligible for this specific study. (One-hundred and six patients with MCI or AD were also eligible, for complementary analyses only.) Recruitment criteria are fully detailed in https://doi.org/10.1016/j.jalz.2010.03.007.5) The 1000-Functional connectomes project (FCP) is a large initiative that gathers functional data from cognitively unimpaired adults recruited worldwide (33 sites) and makes it publicly available to facilitate discovery science of brain function (http://fcon_1000.projects.nitrc.org/fcpClassic/FcpTable.html). We used the large dataset from Cambridge-Buckner, resulting in 198 subjects between 18-30 years old, recruited from the community, were eligible for this specific study. 6) The ICBM dataset is publicly available as part of the 1000-FCP repository and is constituted of 86 cognitively unimpaired older adults from 19 to 95 years old. Recruitment criteria are fully detailed in https://doi.org/10.1098/rstb.2001.0915. Subjects were recruited within the protocols listed above, independently from this specific study. Most cohorts recruited individuals from high income countries, with little racial/ethnic variability (see Supplementary Methods for details). Beyond this limited diversity, the recruitment strategy of all studies is unlikely to have biased this study and the corresponding results.
	Provide the trial registration number from ClinicalTrials.gov or an equivalent agency.: 
	Note where the full trial protocol can be accessed OR if not available, explain why.: 
	Describe the settings and locales of data collection, noting the time periods of recruitment and data collection.: 
	Describe how you pre-defined primary and secondary outcome measures and how you assessed these measures.: 
	Describe any other significant impacts.: 
	calculatehazards: 
	Please describe the agents/technologies/information that may pose a threat, including any agents subject to oversight for dual use research of concern.: 
	Describe any other potentially harmful combination(s) of experiments and agents.: 
	calculateexperiments: 
	calculatehazardsexperiments: 
	Describe the precautions that were taken during the design and conduct of this research, or will be required in the communication and application of the research, to minimise biosecurity risks. These may include bio-containment facilities, changes to the study design/methodology or redaction of details from the manuscript.: 
	Describe any evaluations and oversight of biosecurity risks of this work that you have received from people or organizations outside of your immediate team.: 
	Describe the benefits that application or use of this work could bring, including benefits that may mitigate risks to public health, national security, or the health of crops, livestock or the environment.: 
	Describe whether the benefits of communicating this information outweigh the risks, and if so, how.: 
	graphfiles: 0
	For "Initial submission" or "Revised version" documents, provide reviewer access links.  For your "Final submission" document, provide a link to the deposited data.: 
	Provide a list of all files available in the database submission.: 
	Provide a link to an anonymized genome browser session for "Initial submission" and "Revised version" documents only, to enable peer review.  Write "no longer applicable" for "Final submission" documents.: 
	Describe the experimental replicates, specifying number, type and replicate agreement.: 
	Describe the sequencing depth for each experiment, providing the total number of reads, uniquely mapped reads, length of reads and whether they were paired- or single-end.: 
	Describe the antibodies used for the ChIP-seq experiments; as applicable, provide supplier name, catalog number, clone name, and lot number.: 1
	Specify the command line program and parameters used for read mapping and peak calling, including the ChIP, control and index files used.: 
	Describe the methods used to ensure data quality in full detail, including how many peaks are at FDR 5% and above 5-fold enrichment.: 
	Describe the software used to collect and analyze the flow cytometry data. For custom code that has been deposited into a community repository, provide accession details.: 
	axislabels: 0
	axisscales: 0
	plots: 0
	numberpercentage: 0
	Describe the sample preparation, detailing the biological source of the cells and any tissue processing steps used.: 
	Identify the instrument used for data collection, specifying make and model number.: 
	Describe the abundance of the relevant cell populations within post-sort fractions, providing details on the purity of the samples and how it was determined.: 
	Describe the gating strategy used for all relevant experiments, specifying the preliminary FSC/SSC gates of the starting cell population, indicating where boundaries between "positive" and "negative" staining cell populations are defined.: 
	gatingcheck: 0
	Indicate task or resting state; event-related or block design.: resting-state fMRI
	Specify the number of blocks, trials or experimental units per session and/or subject, and specify the length of each trial or block (if trials are blocked) and interval between trials.: One resting-state fMRI scan was provided and/or analysed for each cohort. Acquisition time: DIAN = 5min or 7min; PREVENT-AD = 5min45; CamCAN = 8min40; ADNI = 5 min; FCP-Cambridge = 6 minutes; ICBM = 4min30.
	State number and/or type of variables recorded (e.g. correct button press, response time) and what statistics were used to establish that the subjects were performing the task as expected (e.g. mean, range, and/or standard deviation across subjects).: n/a - resting-state data only
	Specify: functional, structural, diffusion, perfusion.: functional (and structural, used only for fMRI processing)
	Specify in Tesla: DIAN = 3T; PREVENT-AD = 3T; CamCAN = 3T; ADNI = 3T; FCP-Cambridge = 3T; ICBM = 1.5T
	Specify the pulse sequence type (gradient echo, spin echo, etc.), imaging type (EPI, spiral, etc.), field of view, matrix size, slice thickness, orientation and TE/TR/flip angle.: 1] DIANa) T1-weighted MRI parameter: repetition time (TR) = 2400ms, echo time (TE) = 16ms, flip angle = 8°, acquisition matrix = 256x256, voxel size = 1x1x1mm. b) Eyes-open rs-fMRI images were acquired using the following parameters: TR = 2230ms or 3000ms; TE=30 ms, flip angle=80°, voxel-size = 3.3x3.3x3.3mm, field of view (FOV) = 212, 140 volumes.2] PREVENT-AD a) T1-weighted images: GRE sequence, TR = 2300ms; TE = 2.98ms; flip angle = 9°; matrix size = 256x256; voxel size = 1x1x1mm; 176 slices.b) resting state fMRI scans:T2*-weighted scans were collected eyes-closed with a blood oxygenation level-dependent (BOLD) sensitive, single-shot echo planar sequence with the following parameters: TR = 2000ms; TE = 30 ms; flip angle = 90°; matrix size = 64x64; voxel size = 4x4x4 mm; 32 slices; 150 volumes.3] CamCANa) T1-weighted MRI: 3D MPRAGE GRAPPA=2, TR = 2250ms, TE = 2.99ms, TI = 900ms; flip angle = 9°; voxel-size 1mm isotropic; FOV = 256x240x192mmb)  Rs-fMRI data: eyes closed using a T2* GE EPI sequence with the following parameters: TR = 1970ms; TE = 30ms, flip angle = 78°; voxel-size = 3x3x4.44mm, FOV = 192×192; 261 volumes of 32 axial slices 3.7mm thick with a 0.74mm gap.4] ADNIa) T1-weigheted images: 3D MPRAGE T1-weighted sequence with the following parameters: TR = 2300ms; TE = 2.98ms; TI = 900ms; flip angle = 9°; voxel size=1.1×1.1×1.2mm3; FOV = 256x240 mm2; 170 slices. b) Rs-fMRI images: eyes open, using a T2 weighted echo-planar imaging sequence with the following parameters: TR = 3000ms; TE = 30ms; flip angle = 80°; 48 slices of 3.3mm; 140 volumes.5] FCP-Cambridgea) T1-weighted images: MP-RAGE TR = 2200ms, TE = 1.04–7.01ms, flip angle = 7°, voxel size = 1.2×1.2×1.2mm, FOV = 230mm, 144 sagittal slices. b) Rs-fMRI images: eyes open, with the following parameters: EPI TR = 3000ms, TE = 30ms, flip angle = 85°, voxel size=3×3×3mm, FOV = 216mm, 47 axial slices, 124 volumes.6] ICBM a) T1-weighted scan: TR = 2200ms, TE = 92ms, flip angle = 30°, 256×256 matrix with a 1×1 mm2 resolution, 176 contiguous sagittal slices covering the whole brain, slice thickness = 1 mmb) Rs-fMRI data: eyes closed with the following parameters: 2D echoplanar BOLD MOSAIC sequence, TR = 2000ms, TE = 50ms, flip angle= 90°, 64×64 matrix with a 4×4mm2 resolution, 23 contiguous axial slices covering the cortex but not the cerebellum, slice thickness = 4mm, 138 volumes.
	State whether a whole brain scan was used OR define the area of acquisition, describing how the region was determined.: Whole brain
	Specify # of directions, b-values, whether single shell or multi-shell, and if cardiac gating was used.: 
	Provide detail on software version and revision number and on specific parameters (model/functions, brain extraction, segmentation, smoothing kernel size, etc.).: NeuroImaging Analysis Kit version 0.12.4 (NIAK; http://niak.simexp-lab.org/)
	If data were normalized/standardized, describe the approach(es): specify linear or non-linear and define image types used for transformation OR indicate that data were not normalized and explain rationale for lack of normalization.: T1-weighted images were linearly and non-linearly normalized to the MNI space. After coregistration to structural scans, functional images were normalized to the MNI space by applying parameters from the T1-weighted images and resampled to 2mm isotropic
	Describe the template used for normalization/transformation, specifying subject space or group standardized space (e.g. original Talairach, MNI305, ICBM152) OR indicate that the data were not normalized.: MNI template: ICBM152
	Describe your procedure(s) for artifact and structured noise removal, specifying motion parameters, tissue signals and physiological signals (heart rate, respiration).: Slow time drifts, average white matter and cerebrospinal fluid signal and motion artifacts (first principal components of the six realignment parameters, and their squares) were regressed out from the rs-fMRI time series. Motion-related noise was further mitigated using the mean regression technique (see Geerligs et al., Human Brain Mapping, 2017)
	Define your software and/or method and criteria for volume censoring, and state the extent of such censoring.: Frame displacement was calculated and those exhibiting displacement >0.5 were removed (scrubbed), along with one adjacent frame prior, and two consecutive frames after. Images with less than 40% of their original data after scrubbing were discarded.
	Specify type (mass univariate, multivariate, RSA, predictive, etc.) and describe essential details of the model at the first and second levels (e.g. fixed, random or mixed effects; drift or auto-correlation).: Resting-state fMRI data was used in a predictive model (see the Models & Analysis section for details).
	Define precise effect in terms of the task or stimulus conditions instead of psychological concepts and indicate whether ANOVA or factorial designs were used.: No effects were directely tested on the resting state fMRI data. Data was used to develop a model able to predict age from graoh metrics (see the Models & Analyses section for details)
	whole: 
	ROI: 
	both: 
	Describe how anatomical locations were determined (e.g. specify whether automated labeling algorithms or probabilistic atlases were used).: The Power and Petersen functional atlas regions (to which key regions of the limbic system were added while regions labeled as ‘uncertain’, or with weak or non-existent signal in any one image were excluded from all images = 238 total regions; see supplementary for the listing of regions) was used to extract BOLD activity time series.
	Specify voxel-wise or cluster-wise and report all relevant parameters for cluster-wise methods.: No voxel-wise analyses were performed in the present study.
	Describe the type of correction and how it is obtained for multiple comparisons (e.g. FWE, FDR, permutation or Monte Carlo).: No analyses involved multiple comparisons.
	Report the measures of dependence used and the model details (e.g. Pearson correlation, partial correlation, mutual information).: For each subject, BOLD activity time series from the Power and Petersen functional atlas regions (to which key regions of the limbic system were added while regions labeled as ‘uncertain’, or with weak or non-existent signal in any one image were excluded from all images = 238 total regions) were used to construct a 238x238 Pearson correlation matrix, which was then Fisher’s Z-transformed.
	Report the dependent variable and connectivity measure, specifying weighted graph or binarized graph, subject- or group-level, and the global and/or node summaries used (e.g. clustering coefficient, efficiency, etc.).: For each subject, 26 graph metrics*, chosen based on their ability to quantify whole-brain connectivity, were extracted from the correlation matrix using the Brain Connectivity Toolbox (https://sites.google.com/site/bctnet/), in Matlab. Both weighted and unweighted metrics were calculated, if applicable. In the case of unweighted metrics, correlation matrices were thresholded at 5% link density, which ensured only the top 5% strongest correlation values were counted as connections in the matrix.One global value was extracted for each graph metric. In cases where a metric was outputted for each region (e.g. subgraph centrality), the median or median of log values was used as a global estimate.Small-worldness and resilience metrics, not included in the toolbox but both shown to be strong indicators of age, were calculated as previously described.*List of graph metrics:Betweenness centrality; Binarized assortativity; Binarized clustering coefficient; Binarized efficiency; Binarized modularity coefficient; Characteristic path diameter; Characteristic path eccentricity; Characteristic path efficiency; Characteristic path lambda; Characteristic path radius; Eigen vector centrality; Flow coefficient; Negative weight gateway coefficient; Negative weighted clustering coefficient; Negative weighted diversity coefficient; Negative weighted participation coefficient; Participation coefficient; Positive weighted clustering coefficient; Positive weighted diversity coefficient; Positive weighted gateway coefficient; Positive weighted participation coefficient; Resilience; Small worldness; Sub-graph centrality; Weighted assortativity; Weighted modularity coefficient
	Specify independent variables, features extraction and dimension reduction, model, training and evaluation metrics.: Model aimed at predicting age from resting-state fMRI data (input: graph metrics).Data were divided in a training set, a validation set and a test set.To reduce the number of inputs, we searched for the graph metrics that were the most reliably predictive of age. To do so, the training set data first was entered in a support vector machine (SVM) and a regression tree ensemble model to estimate which graph metrics were the most important to predict chronological age (i.e., highest weights). In both models, chronological age was the response vector, and parameter optimization was determined with the minimum 5-fold cross validation loss. Graph metrics were then ranked separately by order of SVM weights and ensemble model importance (i.e., highest load corresponding to the most important). The average rank from both models was then used to determine the overall importance of each metric. Feature rank determined which metrics would be inputs to the subsequent neural network models (2nd step). In a second step, we aimed at creating an accurate model requiring the fewest number of features possible. The general procedure for iterating through different models included 5-fold cross-validation within the training data, and a second validation with an independent, external-site data set. Models with the lowest error in predicting age on this validation set then served as candidates for the final model. Model accuracy was ultimately determined by the root-mean squared error (rmse) between actual and predicted age on the validation data; lower rmse reflecting higher accuracy. Because neural network units are initialized with random values, the rmse changed slightly each time model error was measured. Thus, the best model was determined by the lowest rmse, averaged over three iterations. Once the final model was determined, our hypotheses were then tested on the test set. Of importance, the test set was composed of untouched data that were not used to create, optimize or validate the model. Neither the model or the hypotheses were modified after the model was consider final and ready for hypothesis testing.
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